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[ ABSTRACT]

bration velocity at — 156 m stage in an underground stope of Tangshan was predicted and studied. Monitoring data of blas-

In order to eliminate the harm of blasting vibration and achieve the optimum blasting effect, blasting vi-

ting vibration were collected, and the peak value of blasting vibration was predicted by BP ( back-propagation) network
model and Sadov’s Formula. The results show that the average error of BP neural network is 17.22% , and the average error

of Sadov’s Formula is 40. 76% . It is feasible to use BP neural network method to predict the blasting vibration velocity of

underground stope.
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Tab.1  Field vibration data
R, B, KPEE R VEAE PRI E/ (em + s7") v,/ PRsh E 45/ He

kg m m X Y VA (em-s7!) X Y Z

410 12.5 -132 13.32 17.30 5.46 22.51 20.25 20.73 93.05
390 12.5 - 144 12.96 13.11 7.62 19.95 19.28 17.20 17.28
410 15.5 -156 11.95 6.36 2.54 13.77 13.27 30. 30 27.78
400 15.6 -132 5.51 4.93 5.94 9.48 35.09 25.48 77.67
420 17.7 - 144 11.69 12.20 4.79 17.56 41.24 36.70 18.96
410 18.3 -156 3.17 4.88 4.55 7.39 18.69 21.98 53.85
420 24.2 -132 3.82 4.96 4.86 7.76 13.94 11.02 49.08
410 25.3 - 156 5.36 1.32 7.23 9.10 28.57 15.26 84.21
410 27.2 -156 2.32 3.99 1.85 4.97 44.94 55.56 26.85
400 30.5 -132 3.32 3.76 1.92 5.37 45.20 51.61 15.15
400 31.5 - 144 3.07 4.05 1.24 5.23 22.35 23.60 56. 86
420 36.3 -156 1.11 2.46 1.36 3.02 33.06 39.41 30.08
420 37.2 -132 7.50 3.56 3.10 8.86 20.51 16.29 19.40
410 37.5 - 144 2.96 0.01 1.75 3.44 35.24 33.33 55.50
420 38.5 -156 2.15 2.98 1.71 4.32 28.88 33.47 56.96
410 39.5 -132 2.67 1.49 1.15 3.27 39.41 43.02 28.69
390 40.3 - 144 2.76 2.49 1.27 3.93 34.12 37.01 28.53
400 42.2 - 144 1.51 1.92 0. 86 2.58 47.01 57.22 39.26
400 44.3 -132 2.28 0.01 0.77 2.41 26.49 27.49 18.52
420 50.1 - 144 1.34 0.01 1.21 1.81 26.49 26.23 20.15
410 50.2 -156 1.35 1.40 1.31 2.34 37.15 27.30 18.33
390 52.0 -132 3.39 1.08 0.67 3.62 29.49 31.05 17.51
420 52.6 - 144 1.98 2.68 1.16 3.62 35.21 50. 00 34.43
410 61.2 -156 1.02 1.40 1.40 2.23 72.07 24.77 57.55
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Fig.1 Schematic diagram of vibration

measurement scheme
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Fig.2 m Xk x n three-layer BP neural network model
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Fig.3 Peak vibration velocity fitting

of Sadov’s Formula
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Tab.2  Comparison of prediction results between

BP neural network and Sadov’s Formula

FEAR 1 2* 3" 4* 5*
%I(E/ 410 410 420 400 410
8
%"fﬁ/ 15.5 25.3 37.2  42.2  50.2
7K$r':’£:/ -156 -156 -132 -144 -156
S 4
*”%’:/ 11.95  5.36  7.50 1.92 1.40
(em-s™ )
BP il
PWH/  9.4490 3.2853 6.8695 2.2213 1.3672
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B LG T
PRiE/  10.8921 5.8605 3.6355 3.0363 2.463 2
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*Hﬁf‘ﬁ/ 8.85 9.34 51.53 58.14 75.94
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